Time-dependent effects of acute chlorpyrifos administration on spatial delayed alternation and cholinergic neurochemistry in weanling rats.
On postnatal day 21 (PND21), Long-Evans rat pups received a single subcutaneous injection of either 0 (corn oil vehicle), 90, 120, or 240 mg/kg chlorpyrifos and were then tested for T-maze delayed alternation on PND23 or 26. Acetylcholinesterase (AChE) activity and muscaranic receptor density [i.e., quinuclidinyl benzilate (QNB) binding] were determined in hippocampus and cortex of brains taken from pups 15 hours after the end of behavioral testing (i.e., the morning of PND24, and 27). Pups exposed to the 240 mg/kg dose of chlorpyrifos showed signs of overt toxicity that precluded behavioral testing. Exposure to the 120 mg/kg dose produced a selective memory impairment (ie., a deficit in delayed alternation but not position discrimination) relative to the 90 mg/kg and vehicle groups. This impairment was transient, however, as it appeared on PND23 and was absent by PND26. PND21 exposure to chlorpyrifos produced dose-related inhibition and recovery of brain AChE over the PND24-27 age range. A similar pattern was observed in hippocampus. Binding of [3H]QNB was reduced in frontal cortex on PND27 only at the 240 mg/kg dose. No significant effects were observed in the hippocampus. These results suggest that the neurochemical effects of acute chlorpyrifos administration are more transient, and the behavioral effects are smaller and shorter-lived than what has been reported in adult rats.